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Note: This result is actually an approximation.  Think: What is the condition for this approximation? What was ignored?By ignoring this, what physics do we violate?
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Figure P4.56: (a) Image charges. 

(O,d,-d). In addition, since charges exist on the conducting half plane in the +z 
direction, an image of this conducting half plane also appears in the -z direction. 
This ground plane in the x-z plane gives rise to the image charges of ..,-Q at (0, -d, d) 
and +Q at (0,-d,-d). 

(b) Using Eq. (4.47) with N = 4, 

() Q( 1 - 1 
v x,y,z = 4ne Jix+y(y-d)+z(z-d)J-lix+y(y+d)+z(z-d)I 

1 ' . 1 ) 
+ lix+y(y+d) +z(z+d)l - lix+y(y-d) +z(z+d)I 

~ ,:;. ( y'x' + (y-;)2 + (z-d) 2 ~ y' x2 + (y+;)2 + (z-d)2 

+ y'x2 + (y+ ;)2 + (z+ d}2 - y'x2 + (y-;)2 + (z+d)2 ) 

= 4~e ( Jx2+y2-2yd ~z2 -2zd+2d2 
1 

Jx2 +y2+2yd+z2-2zd+2d2 

1 
+ -r:=========::::;: 

Jx2 + y2 + 2yd + z2+ 2zd + 2d2 

- Jx2+y2-2yd~z2 +2zd+2d2) (V). 






